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REMARKS 

Claims 1 , 4, 5, 7. 9. 10, 13, 14, 16 and 18 are pending in this application. By this 
amendment, Applicants amend claims 1 . 5, 10 and 14 and cancel claims 2, 3. 6, 8, 1 1 , 
12, 15 and 17. 

The Drawings were objected to for allegedly failing to show every feature of the 
invention specified in the claims. Applicants have canceled claims 3 and 12 which 
recited the features that are not illustrated, particularly, a surface acoustic resonator, a 
transversely coupled resonator filter and a ladder type filter. Accordingly, Applicants 
respectfully request reconsideration and withdrawal of this objection. 

Claims 1, 2, 4-7, 10, 11 and 13-16 were rejected under 35 U.S.C. § 102(b) as 
being anticipated by Ago et al. (U.S. 5,684,437). And claims 3, 8. 9, 12, 17 and 18 were 
rejected under 35 U.S.C. § 103(a) as being unpatentable over Ago et al. in view of 
Kadota et al. (U.S. 6.163,099). Applicants respectfully traverse these rejections. 

Claim 1 has been amended to recite: 

"A surface acoustic wave device comprising: 
a longitudinally coupled resonator filter including: 
a piezoelectric substrate having a pair of substrate edges and an 
upper surface therebetween and including a main region and a bottom 
surface, the piezoelectric substrate having at least one »tep formed 
therein and extending from one of the pair of substrate edges to an 
Inner edge of the step located spaced from the one of the pair of 
substrate edges and arranged to contact the main region and to 
extend from the upper surface toward the bottom surface of the 
piezoelectric substrate Inside the one of the pair of substrate edges; 

at least two Interdlgltal transducers provided on the main region 
of the piezoelectric substrate such that shear horizontal type surface 
acoustic waves excited by the interdigital transducer and having a 
wavelength of X are reflected by the at least one inner edge; 

wherein a distance L between the Inner edge of the at least one 
step and the corresponding one of the substrate edges Is In the 
range of about Ji/10 to about 8X, and a depth of the at least one step 
Is In the range of about 2X to about 6X." (Emphasis added) 

Claim 10 has been amended to recite features that are similar to the features 
recited in claim 1 , including the emphasized features. 
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The present claimed invention greatly reduces spurious responses, such as 
ripples, that are caused by bulk wave resonance that occurs in conventional surface 
acoustic wave devices. The unique combination of the various dimensional ranges .n 
the longitudinally coupled resonator filter recited in the present claimed invention greatly 
reduces these spurious responses. Particularly, by setting the distance between the 
substrate edges and reflection edges (defined by the inner edge of the step) in the 
range of about WO to about 8X ripples in the pass-band caused by bulk waves are 
minimized, and excellent resonance characteristics and pass-band characteristics are 
obtained. Furthermore, by setting the height of the reflection edge (defined by the depth 
of the step) within the range of about 2k to about 6X, ripples in the pass-band are 
minimized, and excellent resonance characteristics and pass-band characteristics are 
obtained. 

The Examiner alleged that Ago teaches "a surface acoustic wave device 
comprising a piezoelectric substrate 5 having a pair of edges, an interdigital transducer 
4 provided on a main region wherein a distance L between at least one inner edge and 
corresponding one of the substrate edges is equal to about 8\ or less (column 5, lines 
47-49). Also inner edge has a height H in the range of about 2X to about 6\." 
Applicants respectfully disagree with the Examiner's interpretation of Ago. 

In contrast, Ago teaches a surface acoustic wave resonator including o_nJy a 
single interdigital transducer, and clearly fails to teach or suggest "a longitudinally 
coupled resonator filter Including ... at least two interdigital transducers" as recited in 
claims 1 and 10 of the present application. 

Further, Ago teaches grooves 22b and 22c that are provided in the substrate, as 
opposed to "at least one step" as recited in claims 1 and 10 of the present application. 
In particular, the grooves 22b and 22c of Ago do MQI extend from one of the substrate 
edges, but rather are clearly located spaced from the substrate edges, as seen in 
Figure 5 and 6. Accordingly, Ago clearly fails to teach or suggest "at least one step 
formed therein and extending from one of the pair of substrate edges to an inner edge 
of the step located spaced from the one of the pair of substrate edges and arranged to 
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contact the main region and to extend from the upper surface toward the bottom surface 
of the piezoelectric substrate inside one of the substrate edges" as recited in claims 1 
and 10 of the present application. 

Additionally, the Examiner alleges that "If someone were to measure the 
distance, as disclosed by applicant's claim 1 . from 'one inner edge and the 
corresponding one of the substrate edges', would see that the range is between W10 
and 8X (see figure 4)" of Ago. However, Ago teaches NQ specific range of values for 
the distance between an inner edge and the corresponding one of the substrate edges, 
and certainly fails to teach or suggest the specific range of "about X/10 to about 8X/10" 
as recited in claims 1 and 10 of the present application. 

Ir i fact, the object of Ago is merely to Increase the stability of chips where the 
■ of electrode fingers is small to thereby make It possible to reliably and easily 
i work such as die bonding, see col. 2, lines 31-36. Ago does not even address 
the profc lem of spurious responses caused by bulk wave resonance that occurs in 
convent onal surface acoustic wave devices. Thus, Ago certainly fails to teach or 
suggest the unique combination of various dimensional ranges recited In the present 
claimed invention which, when provided In a longitudinally coupled resonator filter, 
minimize ripples in the pass-band to achieve excellent resonance characteristics and 
pass-be nd characteristics. 

l-^dota et al. (U.S. 6,163,099) fails to teach or suggest any. steps provided In a 
piezoeloctric substrate of a longitudinally coupled resonator filter, and certainly fails to 
teach O" suggest "a distance L between the inner edge of the at least one step and the 
corresponding one of the substrate edges is in the range of about W10 to about 8r and 
"a depth of the at least one step Is In the range of about 2X to about 6 V as recited in 
claims ' and 10 of the present application. 

furthermore, it is noted that Kadota et al. (U.S. 6,163,099) qualifies as prior art 
under 35 U.S.C. § 102(e)/103, and Kadota et al. and the present application were, at 
the tim<! the present invention was made, owned by the same company or subject to an 
obligation of assignment to the same company. Thus, Applicants submit herewith a 
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Declaration under 37 C.F.R. § 1.130 which indicates that Kadota et al. (U.S. 6,163,099) 
and the present application were, at the time the invention was made, owned by the 
same company or subject to an obligation of assignment to the same company. 

Accordingly, Applicants respectfully submit that Kadota et al. is not a proper 
reference under 35 U.S.C. § 102{e)/103. 

Accordingly, Applicants respectfully submit that Ago et al. and Kadota et al., 
taken individually or in combination, fall to teach or suggest the unique combination and 
arrangement of elements recited In Claims 1 and 10 of the present application. 

In view of the foregoing Amendments and Remarks, Applicants respectfully 
submit that Claims 1 and 10 are allowable over the prior art for the reasons described 
above. Claims 4, 5, 7 and 9, and claims 13, 14, 16 and 19 are dependent upon claims 
1 and 10. respectively, and are therefore allowable for at least the reasons that claims 1 
and 10 are allowable. 

In view of the foregoing Remarks, Applicants respectfully submit that this 
application is in condition for allowance. Favorable consideration and prompt allowance 
are respectfully solicited. 

To the extent necessary, Applicants petition the Commissioner for a One-month 
extension of time, extending to March 30, 2002, the period for response to the Office 
Action dated November 30, 2001. 
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The Commissioner is authorized to charge any shortage in fees due in 
connection with the filing of this paper, including extension of time fees, to Deposit 
Account No. 50-1353. 



KEATING & BENNETT LLP 

10400 Eaton Place, Suite 312 
Fairfax, VA 22030 
Telephone: (703) 385-5200 
Facsimile: (703) 385-5080 



Respectfully submitted, 



Date: March 1,2002 




Joseph R. Keating 
Registration No. 37,368 



Christopher A. Bennett 
Registration No. 46,710 
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Xf F RSION WITH MARKINGS TO ^MANGES mapE 

1 . A surface acoustic wave device comprising: 
a ^ n i*,,Hinallv coupled , ■*f~«tf>r filter Including: 

a piezoelectric substrate having a pair of substrate edges and an upper 
surface therebetween and including a main region and a bottom surface, the 
piezoelectric substrate having at least one [inner edge] sfrp formed therein and x 
ending from one of the oair of substrate edoes to an inner edge of the step / 
mratoH spaced from the one of the pair of substrate edges and arranged to \ 
contact the main region and to extend from the upper surface toward the bottom J 
surface of the piezoelectric substrate Inside th§ one of the oalrof substrate 
edges; 

[an] a t least two interdigltal transducers provided on the main region of the 
piezoelectric substrate such that [a] shear horizontal type surface acoustic waves 
excited by the interdigltal transducer and having a wavelength of X are reflected 
by the at least one inner edge: 

wherein a distance L between the inner edoeof the at least one [inner 
edge] st§e and the corresponding one of the substrate edges is in the range of 
about X/1 0 to about a ^.. and a dept h of the at least one step is in the range of 
fflfr^t 7X to about 6X. 

5. A surface acoustic wave device according to claim 1, wherein said at least 
one step comprises [the upper surface of the piezoelectric substrate has] a pair of 
[grooves] steps arranged substantially parallel to the substrate edges and extending 
from the upper surface toward the bottom surface of the piezoelectric substrate. 

10. A communication device comprising: 

at least one surface acoustic wave device including: 

a, Ipnqitudinallv coupled res onator filter comprising: 
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a piezoelectric substrate having a pair of substrate edges and an 
upper surface therebetween and including a main region and a bottom 
surface, the piezoelectric substrate having at least one [inner edge} step 
formed therein and extending from one of the pair of substrate edges to an 
inner edge of the step located spaced from th e one of the pair of substrate 
edges and arranged to contact the main region and to extend from the 
upper surface toward the bottom surface of the piezoelectric substrate 
inside the one of the pair of substrate edges; 

[an] at least two interdigital transducers provided on the main 
region of the piezoelectric substrate such that [a] shear horizontal type 
surface acoustic waves excited by the interdigital transducer and having a 
wavelength of k are reflected by the at least one inner edge; 

wherein a distance L between the inner edge of the at least one 
[inner edge] step and the corresponding one of the substrate edges is in 
the range of about W10 to about Q k. and a depth of the at least one step is 
In the range of about 2k to about Qk . 

14. A communication device according to claim 10, wherein said at least one 
step comprises [the upper surface of the piezoelectric substrate has] a pair of [grooves] 
steps arranged substantially parallel to the substrate edges and extending from the 
upper surface toward the bottom surface of the piezoelectric substrate . 
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